We tested the oropharyngeal leak pressure with the reusable laryngeal mask airway and the single-use Soft Seal™ laryngeal mask airway. These two types of laryngeal mask airway (LMA) have a similar design but the reusable LMA cuff is made from silicone whereas the Soft Seal LMA cuff is polyvinylchloride. Thirty-five healthy subjects were anaesthetized and paralyzed and the two types of Soft Seal LMA were compared in a blinded randomized cross-over trial. The oropharyngeal leak pressure was significantly higher with the Soft Seal than the reuable (21±7.6 and 16±6.7 cm H 2 O respectively, P=0.002). However, in four subjects the oropharyngeal leak pressure was higher with the reusable by >4 cm H 2 O. We concluded that the reusable LMA may provide a better seal in some individuals but that, on average, the Soft Seal provides a higher oropharyngeal leak pressure than the reusable LMA.
The Laryngeal Mask Airway (LMA) is used most frequently in spontaneously breathing patients, but it can also be used as an alternative to endotracheal intubation in patients requiring positive pressure ventilation (PPV) 1 . The LMA is also recommended for emergency use after failed attempts at tracheal intubation and face-mask ventilation 2 .
An adequate seal is required for PPV via the LMA and this is dependent on conformity of the LMA cuff to the oropharynx. A variety of LMAs are now available from several manufacturers and it is possible that the different LMAs may mould differently within a patient's oropharynx leading to differences in their ability to provide an adequate seal. In a singleblinded, randomized, crossover trial, we compared the oropharyngeal leak pressures (OLP) of a reusable LMA (RLM) with a single-use LMA. The RLM tested was the original LMA Classic™ (Laryngeal Mask Company, Henley on Thames, u.K.) and the reusable device was the Soft Seal™ LMA (SSLM) (Portex Ltd, Hythe, u.K.).
MATeRIALS And MeTHOdS
After obtaining institutional ethics committee approval, written informed consent was obtained from 35 elective surgical patients who were to have general anaesthesia with muscle relaxation. exclusion criteria included an ASA physical status grade greater than II, known or suspected difficult airway, the presence of risk factors for aspiration, and active respiratory disease.
general anaesthesia was induced with propofol (1.5-2.0 mg/kg) and muscle relaxation was achieved with rocuronium 0.5 mg/kg. Anaesthesia was maintained with 2% to 3% sevoflurane in 33% oxygen with nitrous oxide, delivered via a circle breathing system. Standard monitoring included electrocardiography, capnography, non-invasive arterial blood pressure, pulse oximetry, and inspired/expired multi-gas analysis. The RLMs used for this study were in regular clinical use within our department. Prior to use they were inspected as recommended by the manufacturer, including a visual inspection and leaktesting of the cuff. Mask size selection was according to the manufacturers' recommendations based on body weight. each subject was tested with both the RLM and the SSLM. A computer-generated random number sequence determined the order of the two tests for each subject and this was recorded in sequentially numbered opaque envelopes prior to commencing the study. The LMA was well-lubricated prior to insertion and the cuff was opened to atmospheric pressure during insertion. After insertion, the cuff was inflated to 60 cm H 2 O pressure using a handheld anaeroid cuff-pressure gauge. Airway pressure was measured with an electronic pressure transducer connected to a gas sampling port positioned between the LMA and the circuit. All LMA insertions were performed by one of two investigators, both with over 10 years experience with regular use of the RLM. Within each subject, both LMAs were inserted by the same investigator. The investigator performing the OLP test was blinded to the type of LMA by an opaque cloth covering the subject's face. OLP was assessed by two methods 3 . Firstly, a stethoscope was placed over the laryngeal inlet, the airway pressure was manipulated by squeezing the reservoir bag, and the lowest pressure was noted at which escaping gas could be heard via the stethoscope (auscultation method). Secondly, the pressure-limiting valve of the circuit was closed with fresh gas flow set to 3 l/min and the plateau airway pressure was recorded (plateau method). To reduce the likelihood of gastric insufflation, the airway pressure was not allowed to exceed 31 cm H 2 O in either test.
A sample size of 35 subjects was chosen to give a 90% chance of detecting a difference in OLP of 4 cm H 2 O assuming a standard deviation of 7 cm H 2 O 4 . The OLP of the two types of LMA were compared using the two-tailed paired t-test. The number of subjects reaching the maximum airway pressure was compared using the Fisher's exact test. A P value of 0.05 was taken to be significant.
ReSuLTS
The 35 subjects comprised 11 males and 24 females, aged 20 to 86 years (median 48 years). Weight ranged from 45 to 115 kg (median 72 kg). Seventeen subjects were randomized to the RLM followed by the SSLM and 18 to the reverse order. The results for individual subjects are presented in Table 1 . As determined by the plateau method, the mean OLP (±standard deviation) was 16±6.7 cm H 2 O with the RLM compared to 21±7.6 cm H 2 O with the SSLM (P=0.002). A similar difference was found when testing OLP by auscultation. The difference between OLP, as determined by the plateau method, was <4 cm H 2 O in 14 of the 35 subjects. Of the remain-ing subjects, 17 had a higher OLP with the SSLM while 4 had a higher OLP with the RLM. using the plateau method, no subject reached the maximum pressure of 31 cm H 2 O with the RLM whereas 6 subjects reached that pressure with the SSLM (P=0.02).
dISCuSSIOn
Our results indicate that the mean OLP is higher with the SSLM compared to the RLM. However, it is interesting to note the range of differences. In contrast to the overall result, in four of our subjects the OLP using the plateau method was more than 4 cm H 2 O greater with the RLM than with the SSLM, and the difference exceeded 10 cm H 2 O in two of those subjects ( Table 1 , subjects 8 and 9). Therefore in an individual patient, if either of these LMAs fails Table 1 Individual data: oropharyngeal leak pressure (cm H2O)
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Compared to previously published results using a similar test of OLP, our mean pressure of 16 cm H 2 O with the RLM is lower than the 21 cm H 2 O reported in two previous studies 3,5 but comparable to another report of 16 cm H 2 O 6 . A previous comparison of the RLM with a different disposable LMA, the LMA-unique™ found no difference in OLP 7 and the same group recently reported no difference in OLP between the LMA-unique™ and the SSLM 8 . Taken together, the results of these two studies suggest there would be no difference in OLP between the RLM and the SSLM. However, our cross-over comparison indicates a significant difference.
In the present study, once ventilation was judged to be adequate on clinical grounds, the LMA was not repositioned regardless of the results of the OLP test. In clinical practice, if the seal is considered inadequate, an attempt could be made to reposition the LMA rather than changing to a different type of LMA. Our study design provides no information regarding the success rate of achieving an adequate seal after repositioning an LMA. One feature of our study could have led to bias favouring the RLM. All LMA insertions were performed by one of two experienced anaesthetists, however their prior experience with the SSLM was minimal and this could have affected their ability to correctly place the SSLM.
We found a difference in mean OLP as determined by the two methods of testing. Overall, the leak pressure determined by the plateau method was 2.2 cm H 2 O lower than the pressure as determined by the auscultation method. This is similar to the 1.5 cm H 2 O difference reported by Keller et al who found both the tests to have high inter-observer reliabilities with the plateau test being the most reliable 3 .
In conclusion, we found mean OLP to be higher with the SSLM compared to the RLM. However, patient factors may also influence the relative efficacy of different LMAs in providing a seal, and therefore published mean leak pressures may not be reliable in predicting the type of LMA that provides the best seal in any one individual.
ReFeRenCeS

